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Cervical specimens were collected from 116 pregnant women 
during 2 d ifferent pregnancy periods and from 12 non-pregnant 
women in attempts to isolate Herpesvirus hominis type I I .
None of these women had detectable herpetic lesions. Virus 
was isolated from 9 pregnant women and 2 from non-pregnant 
women. These results indicate that a larger number of women 
are shedding the virus asymptomatically. Serological cor­
relation was made by the indirect hemagglutination (IHA) test. 
The IHA t i t e r  increased significantly only in those women from 
whom virus was isolated, but a moderate increase in t i t e r  was
noted in a number of the women from whom virus could not be
detected. The reason for this increase is not known.
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CHAPTER I 
INTRODUCTION
He r pe s v i r us e s  t h a t  can cause i n f e c t i o n s  in man and 
ani mals  i n c l u d e  herpes s i m p l e x ,  herpes B, p s e ud or a b i e s ,  
v a r i c e l 1a - z o s t e r  ( V - Z ) ,  Ep s t e i n  Bar r  v i r u s  (EBV) and 
c y t o m e g a l o v i r u s .  These v i r u s e s  are grouped accor d i ng  to  
s i m i l a r i t i e s  in m o r p h o l o g i c a l ,  p h y s i c o c h e m i c a l ,  and b i o ­
l o g i c a l  p r o p e r t i e s .  Some d i s t i n g u i s h i n g  c h a r a c t e r i s t i c s  
of  t h i s  group are  t h a t  the  v i r u s  capsi d  has a i c o s a h e d r a l  
shape,  i s  composed o f  162 c y l i n d r i c a l  capsomeres and has 
a d i a me t e r  o f  a p p r o x i m a t e l y  100 - 150  mu. Wi t h i n  t h i s  
s t r u c t u r e  is co n t a i ne d  the v i r a l  DNA. The v i r u s e s  a r e  
s u s c e p t i b l e  to e t h e r ,  h e a t i n g  (56®C) and pH below 3.  Most  
members o f  the f a m i l y  have a s p e c i a l  a f f i n i t y  f o r  c e l l s  
o f  ectodermal  o r i g i n  and tend to produce l a t e n t  i n f e c t i o n  
( 3 4 ) .
Around 100 A.D.  the Roman p h y s i c i a n  ' He r o do t u s '  f i r s t  
de s c r i b e d  the h e r p e t i c  e r u p t i o n s  which appeared about  the  
mouth a t  the c r i s i s  o f  s i mpl e  f e v e r s  ( 4 5 ) .  About 166 
year s  l a t e r ,  a French p h y s i c i a n .  As t r u e , recorded herpes  
of  the  g e n i t a l  t r a c t  in  both men and women ( 4 ) .  The term 
herpes had,  however ,  been used s i nce  t he  e a r l i e s t  epoch
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of  Greek medi c i ne  to i n c l u d e  spr e ad i ng  cutaneous l e s i o n s  
of  v a r i e d  e t i o l o g y  ( 1 4 ) .  By the 19th c e n t u r y ,  the g e n e r a l l y  
accepted use o f  the  term was r e s t r i c t e d  to c e r t a i n  d iseases  
a s s o c i a t e d  w i t h  v e s i c u l a r  e r u p t i o n s  ( 3 3 ) .  By the  l a t t e r  
p a r t  o f  t h a t  c e n t u r y ,  a f u r t h e r  d i s t i n c t i o n  between i n f e c t i o n s  
caused by h e r p e s v i r us e s  and by members o f  the pox group was 
made on the bas is  of  c y t o p a t h o l o g i c a l  f e a t u r e s  ( 6 3 ) .
I n i t i a l l y ,  d i seases  o f  the herpes group,  which were 
c h a r a c t e r i z e d  by the common f i n d i n g  o f  m u l t i n u c l e a t e d  g i a n t  
c e l l s  and ' b a l l o o n i n g  c e l l s , '  i n c l u d e d  herpes f e b r i l i s ,  
herpes g e n i t a l i s  and herpes z o s t e r ,  but  by the e a r l y  p a r t  
of  the  20th  c e n t u r y ,  z o s t e r  had been we l l  se par a t ed  from the  
o t h e r  two v i r u s e s  on l a b o r a t o r y ,  c l i n i c a l  and e p i d e m i o l o g i c a l  
grounds ( 3 5 ) .  The term herpes s i mpl ex  was used when v i r u s e s  
w i t h  s i m i l a r  b i ochemi ca l  and b i o p h y s i c a l  c h a r a c t e r i s t i c s  
were i s o l a t e d  from a v a r i e t y  o f  animal  spec i es  ( 3 ) .
G r u t e r  was the f i r s t  i n v e s t i g a t o r  to f i n d  a l a b o r a t o r y  
t oo l  f o r  s t udy i ng  h e r p e s v i r u s e s .  His s t u d i e s  began around  
1911 and were completed by 1914,  but  the  r e p o r t  d e s c r i b i n g  
the successf u l  t r a n s mi s s i o n  o f  h e r p e t i c  o c u l a r  v i r u s  f rom 
man to  r a b b i t  cornea was not  p ub l i s he d  u n t i l  1920 ( 2 3 ) .
The agent  was demonst ra ted to  be f i l t e r a b l e  by Luger  and 
Landa ( 42 )  and was found by Doer and Schanable ( 1 7 )  to  
cause a p a r a l y t i c  f a t a l  e n c e p h a l i t i s  in  r a b b i t s .
Lowenste in ( 4 1 )  showed t h a t  m a t e r i a l  f rom human 
h e r p e t i c  i n f e c t i o n s  o t h e r  than o f  the eyes and from areas
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
3
such as sk in  and mucous membranes a l s o  produced k e t a t o c o n -  
j u n c t i v i t i s  in  the r a b b i t .  The agent  was even demonst ra ted  
in the  s a l i v a  o f  asymptomat ic p a t i e n t s  ( 3 6 ) .
Gr u t e r  ( 23 )  l a t e r  e s t a b l i s h e d  t h a t  passage o f  non-  
e n c e p h a l i t i c  s t r a i n s  in  r a b b i t  b r a i n  mar ked l y  i nc r e a s e d  
t h e i r  c a p a c i t y  to induce a f a t a l  p a r a l y t i c  e n c e p h a l i t i s .
Al though h e r p e t i c  i n f e c t i o n  o f  the male and femal e  
g e n i t a l  t r a c t  was d e s c r i b e d  as e a r l y  a t  1736 ( 4 )  and i t s  
c l i n i c a l  f e a t u r e s  were we l l  d e f i n e d  in the next  c e n t u r y  
by French and German p h y s i c i a n s  ( 1 6 ) ,  i t  was not  u n t i l  1883 
t h a t  Unna recorded h i s t o l o g i c a l  o b s e r v a t i o n s  from these  
g e n i t a l  i n f e c t i o n s  ( 6 2 ) .  The concept  o f  i n f e c t i o u s  v i r u s  
was s t i l l  unknown, and va r i o us  hypotheses were o f f e r e d  as 
to the e t i o l o g y ,  i . e . ,  sexual  n e u r a s t h e n i a ,  a secondary  
e f f e c t  o f  o t h e r  vener ea l  d i s e a s e s ,  and nervous sk i n  d i s ­
eases ( 3 8 ) .  F o l l o w i n g  the o b s e r v a t i o n  t h a t  the r a b b i t  
cornea was s u s p e c t i b l e  to h e r p e t i c  i n f e c t i o n ,  Baum ( 6 )  
used t h i s  system to demonst ra te  s i m i l a r  e f f e c t s  w i t h  two 
g e n i t a l  specimens.  L i p s c hu t z  ( 3 8 )  i n o c u l a t e d  m a t e r i a l  
f rom g e n i t a l  h e r p e t i c  l e s i o n s  i n t o  the  sk i n  o f  31 humans 
and e l i c i t e d  a c l i n i c a l  i n f e c t i o n  w i t h i n  48 - 72  hours in  
s i x  cases and 24 days in  one case.  He was abl e  to d e t e c t  
a d i f f e r e n c e  between g e n i t a l  and n o n - g e n i t a l  m a t e r i a l s  by 
t h e i r  c l i n i c a l  e v o l u t i o n  and c y t o p a t h o l o g i c  appearance in  
the r a b b i t  cornea .  He f u r t h e r  demonst ra ted  t h a t  the  cornea  
p r e v i o u s l y  i n f e c t e d  w i t h  herpes f e b r i l i s  v i r u s  remained
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s u s c e p t i b l e  to l a t e r  i n o c u l a t i o n  w i t h  v e n e r e a l  herpes m a t e r i a l  
On the o t h e r  hand,  the  cornea was immune to r e - i n f e c t i o n  w i t h  
herpes f e b r i l i s  v i r u s .
Herpes s implex
Synonyms o f  herpes s i mpl ex  i n c l u d e  herpes s i mpl ex  v i r u s  
(HSV) ,  He r pes v i r u s  hominis (HVH) and h e r p e s v i r u s .  Re c e n t l y  
i t  became appar ent  t h a t  i s o l a t e s  o f  t h i s  v i r u s  from human 
beings can be se par a t ed  i n t o  two groups by a n t i g e n i c  and 
b i o l o g i c a l  d i f f e r e n c e s  ( 5 7 ) .
He r p es v i r us  hominis t ype I  (HVH I )  i s  a s s o c i a t e d  wi t h  
most n o n - g e n i t a l  i n f e c t i o n s ,  e s p e c i a l l y  sk i n  l e s i o n s  above 
the w a i s t ,  e n c e p h a l i t i s ,  s t o m a t i t i s ,  eye i n f e c t i o n s ,  and 
some cases o f  g e n e r a l i z e d  herpes s i mp l e x .  Type I I  (HVH I I )  
i s found p r i m a r i l y  in  and on the g e n i t i l i a  and sur r oundi ng  
a r e a s ,  can be v e n e r e a l l y  t r a n s m i t t e d ,  and u s u a l l y  i s  the  
cause o f  g e n e r a l i z e d  i n f e c t i o n s  o f  the newborn ( 5 7 ) .
I n f e c t i o n  w i t h  herpes g e n i t a l i s  (Type I I )  can produce  
i l l n e s s  o f  v a r y i ng  s e v e r i t y .  The m a j o r i t y  o f  i n f e c t i o n s  in  
women do not  produce symptoms o f  s u f f i c i e n t  s e v e r i t y  to  
w a r r a n t  medical  a t t e n t i o n .  In s e v e r a l  surveys o f  women,  
about  40% of  the  i n f e c t i o n s  were not  a s s o c i a t e d  w i t h  symptoms ; 
l e s i o n s  could not  be d e t e c t e d  by g y n e c o l o g i c a l  ex ami na t i on  
i n  about  an equal  p er c ent age  o f  i n f e c t e d  women ( 2 9 ) .  V i r a l  
l e s i o n s  a r e  most commonly found on the v u l v a ,  v a g i n a ,  c e r v i x ,  
and per ineum.  Less common s i t e s  a r e  on the t h i g h s ,  b u t t o c k s ,  
and mons pub i s .  The c h i e f  symptoms a s s o c i a t e d  w i t h  l e s i o n s
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ar e  h y p e r e s t h i a ,  b u r n i n g ,  i t c h i n g ,  and pa i n  on u r i n a t i o n .  
Dyspar euni a  and burni ng l e u k o r r h e a  are commonly e x pe r i e nc e d  
( 5 7 ) .
In the male ,  a v e s i c u l a r  e r u p t i o n  on the g l a n s ,  prepuce  
or s h a f t  o f  the penis  i s  u s u a l l y  produced.  In a d d i t i o n  to  
the pain  and i r r i t a t i o n  a s s o c i a t e d  w i t h  l e s i o n s ,  the p a t i e n t  
may a l s o  e x p e r i e n c e  a scant  wa t e r y  u r e t h r a l  d i s c h a r g e  and 
pain on m i c t u r i t i o n .  Symptoms o f  u r e t h r i t i s  and p r o s t a t i  s 
appear  to occur  in the absence of  an o v e r t  l e s i o n  on the  
penis  in some p a t i e n t s .  V i r us e s  have been i s o l a t e d  from 
cases o f  n o n - s p e c i f i c  u r e t h r i t i s  and p r o s t a t i  s , u s u a l l y  
however from a m i n o r i t y  o f  the p a t i e n t s  s t u d i e d  ( 5 7 ) .
Var i ous  t echn i ques  have been used to de t e r mi ne  a n t i g e n i c  
t ype and to d i f f e r e n t i a t e  type s p e c i f i c  a n t i s e r a  to HVH, 
e . g . ,  c h o r i o a l l a n t o i c  membrane p l a g u i n g ,  k i n e t i c  n e u t r a l i ­
z a t i o n ,  quant a l  m i c r o n e u t r a l i z a t i o n ,  complement f i x a t i o n ,  
e t c .  ( 2 1 ) .  In 1970 F u c c i l l o  e t .  a l .  ( 2 1 )  r e p o r t e d  t h a t  the  
l e v e l s  o f  a n t i bo dy  to HVH I and HVH I I  d e t e c t e d  by mi c r o -  
i n d i r e c t  h e m a g g l u t i n a t i o n  ( I HA)  were s l i g h t l y  h i g he r  than  
m i c r o n e u t r a l i z a t i o n  t e s t ;  t h e r e f o r e ,  s e p a r a t i o n  o f  cross  
r e a c t i n g  a n t i b o d i e s  should be e a s i e r  to e v a l u a t e .  Wi th t h i s  
t ec hn i que  the e f f e c t s  o f  r e c u r r e n t  episodes o f  h e r p e s v i r u s  
i n f e c t i o n  on t h e . l e v e l s  o f  t ype  s p e c i f i c  a n t i bo d y  can be 
r a p i d l y  demonst r a t ed .
Neonata l  herpes i s  an i n f e c t i o n  o f  i n f a n t s  w i t h i n  the  
f i r s t  f o u r  weeks o f  l i f e .  The i n f e c t i o n  i s  u s u a l l y  a c q u i r e d  
a t  b i r t h ,  and the  source o f  v i r u s  i s  t he  i n f e c t e d  b i r t h
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canal  o f  the mother .  Co ns e q ue n t l y ,  HVH I I  appears to be 
r e s p o n s i b l e  f o r  more than 80% o f  the cases .  The severe  
d i s s e mi na t e d  i n f e c t i o n  may become e v i d e n t  a t  any t i me f rom 
b i r t h  to  24 days o f  age w i t h  most i l l n e s s  beg i nn i ng  from 3 - 14  
days a f t e r  b i r t h .  The s igns accompanying the i l l n e s s  are  not  
s p e c i f i c  and may i n c l u d e  poor f e e d i n g ,  l a c k  o f  w e i gh t  g a i n ,  
v o m i t t i n g ,  d i a r r h e a ,  r e s p i r a t o r y  d i f f i c u l t y ,  h y p o a c t i v i t y , 
vasomotor  i n s t a b i l i t y ,  j a u n d i c e , c o n j u n c t i v i t i s  or  n e u r o l o g i c  
a b n o r m a l i t i e s .  A b n o r m a l i t i e s  o f  m u l t i p l e  organs may become 
m a n i f e s t  dur i ng  the d i s s e mi na t e d  i n f e c t i o n .  About  h a l f  o f  
the cases showed ev i dence  o f  i nv o l v e me nt  o f  the c e n t r a l  
nervous system.  S u r v i v o r s  o f  the i l l n e s s  are  o f t e n  l e f t  
w i t h  seque lae  such as m i c r o c e p h a l y ,  hy d r o c e ph a l y ,  parenceph-  
a l i t i c  c y s t s ,  and v a r y i n g  degress o f  psychomotor  r e t a r d a t i o n  
( 5 7 ) .
Josey e t .  a l .  ( 3 0 )  have r e c e n t l y  rev iewed ev i dence  f o r  
the p o s s i b l e  a s s o c i a t i o n  o f  t ype  I I  v i r u s  w i t h  cancer  o f  
the c e r v i x .  They have noted an i n c r e a s e d  i n c i d e n c e  of  
c e r v i c a l  d y s p l a s i a ,  carcinoma in s i t u  and i n v a s i v e  cancer  
in women d e t e c t e d  to have h e r p e t i c  g e n i t a l  i n f e c t i o n .  Thi s  
a s s o c i a t i o n  may not  be the  cause and e f f e c t  s i nce  carcinoma  
o f  the c e r v i x  and g e n i t a l  herpes may on l y  be r e l a t e d  to  
common f a c t o r s ,  e . g . ,  p r o m i s c u i t y .  In 1972 ,  Frenkel  e t .  a l .  
( 2 0 )  r e p o r t e d  t h a t  a p o r t i o n  o f  HVH I I  DNA was found in c e l l s  
of  c e r v i c a l  carc i noma.
H e r pes v i r u s  hominis can a l s o  cause i n f e c t i o n  in v a r i o u s  
speci es  o f  a n i ma l s .  The v i r u s  can cause i n f e c t i o n  in the
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r a b b i t  a t  a lmost  ev er y  s i t e  i n o c u l a t e d ,  e . g . ,  cor nea ,  con­
j u n c t i v a ,  s k i n ,  o v a r y ,  t e s t e s .  Goodpasture and Teague ( 2 1 )  
demonst rated t h a t  HVH could be t r a n s m i t t e d  from a p e r i p h e r a l  
i n f e c t i o n  d i r e c t l y  to the c e n t r a l  nervous system along sen­
sor y ,  motor  or  symp a t he t i c  nerve f i b e r s ,  depending on the  
s i t e  o f  i n o c u l a t i o n .
Plummer e t .  a l .  ( 52 )  and Nahmias e t .  a l .  ( 46 )  found  
d i f f e r e n c e s  in the v i r u l e n c e  o f  HVH I and HVH I I  s t r a i n s  
which depended upon t he  r o u t e  o f  i n o c u l a t i o n  and the age of  
the r a b b i t  i n o c u l a t e d .  None o f  the a d u l t  r a b b i t s  developed  
p a r a l y s i s  a f t e r  being i n f e c t e d  w i t h  s e ve r a l  HVH I s t r a i n s  
by i n t r a m u s c u l a r  or  i n t r a d e r m a l  r o u t e s ,  w h i l e  most o f  the  
a d u l t  r a b b i t s  i n f e c t e d  w i t h  HVH I I  became p a r a l y z e d  ( 5 2 ) .  
However,  in  young r a b b i t s  (8 weeks o f  a g e ) ,  9 out  o f  10 
i n o c u l a t e d  i n t r a m u s c u l a r l y  and 5 out  o f  10 i n t r a d e r m a l l y  
w i t h  HVH I developed p a r a l y s i s .  Nahmias e t .  a l .  ( 4 6 )  found  
t h a t  in 88 a d u l t  r a b b i t s  HVH I I  caused t w i c e  as many deaths  
f rom e n c e p h a l i t i s  as HVH I ,  and i n t r a c e r e b r a l  i n o c u l a t i o n  
w i t h  HVH I I  k i l l e d  t w o - t h i r d s  o f  the  r a b b i t s ,  whereas none 
of  the animals d ied f rom a s i m i l a r  dose of  HVH I .
L e v a d i t i  and Ni cou l ou  ( 3 7 )  were ab l e  to  i n f e c t  d i r e c t l y  
the vag ina  and penis  o f  r a b b i t s  w i t h  HVH of  unrecorded o r i g i n  
They demonst rated t h a t  g e n i t a l  t r a n s m i s s i o n  could o c c ur ,  
s i nce  males p laced in c o n t a c t  w i t h  f emales w i t h  v a g i n a l  
i n f e c t i o n s  developed p e n i l e  l e s i o n s .
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There is  a p r o g r e s s i v e  i n c r e a s e  in  r e s i s t a n c e  in mice  
to HVH i n f e c t i o n  w i t h  age.  Johnson ( 2 7 )  in 1964 demonst rated  
t h a t  10 t imes more ' HFEM' v i r u s  g iven i n t r a c e r e b r a l  1 y was 
r e q u i r e d  to k i l l  young a d u l t s  than newborns,  whereas a t  l e a s t  
1000 t imes more v i r u s  was needed to k i l l  a d u l t  mice by e x t r a -  
neura l  i n o c u l a t i o n  ( i n t r a p e r i t o r n e a l  , subcutaneous or  i n t r a ­
n a s a l ) .  Chzhu-Shan ( 1 2 )  r e p o r t e d  t h a t  a HVH I s t r a i n  was 
more v i r u l e n t  by the i n t r a v e n e o us  r o u t e  and l ess  v i r u l e n t  
by the  i n t r a d e r m a l  r ou t e  than a HVH I I  s t r a i n .  Plummer and 
Hacket  ( 5 1 )  noted t h a t  i n t r a m u s c u l a r  i n o c u l a t i o n  w i t h  HVH I I  
cause death in a h i g h e r  per c ent age  o f  a d u l t  mice than did  
HVH I .  I n f e c t i o n  o f  the mouse penis could a l s o  be ob t a i n e d  
w i t h  HVH I I  s t r a i n s  by e i t h e r  d i r e c t  i n o c u l a t i o n  or  by caging  
male mice w i t h  f emales w i t h  v a g i n a l  i n f e c t i o n s .
In 1974 Baker  e t .  a l .  ( 5 )  demonst rated t h a t  4 to 6 week 
ol d  f emal e  Swiss mice i n o c u l a t e d  i n t r a v a g i n a l l y  w i t h  HVH I I  
developed v a g i n i t i s ,  p o s t e r i o r  p a r a l y s i s ,  e n c e p h a l i t i s  and 
d e a t h .  They a l s o  found t h a t  BCG- immunizat ion and t r e a t m e n t  
w i t h  HVH I I  a n t i  serum could p r o t e c t  these  mice from i n f e c t i o n  
There was no d i f f e r e n c e  in  the e f f e c t  o f  v a r i o us  s t r a i n s  
o f  r a t s .  Chzhu-Shan ( 1 2 )  r e p o r t e d  t h a t  two day old r a t s  
were h i g h l y  s u s c e p t i b l e  to HVH whet her  or  not  the mother  had 
been i n f e c t e d  p r e v i o u s l y .
Bur nst e i  n ( 1 0 )  r e p o r t e d  t h a t  when hamsters were i n o c u ­
l a t e d  w i t h  HVH I by the g e n i t a l  r o u t e ,  h a l f  o f  the ani mals  
developed a f a t a l  p a r a l y s i s .  He suggested t h a t  p a r a l y s i s
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and death  were due to spread of  v i r u s  by means o f  l o c a l  
neur a l  r o u t e .  Nahmias e t .  a l .  ( 4 5 )  i n d i c a t e d  t h a t  a f t e r  
g e n i t a l  i n f e c t i o n ,  v i r u s  i s  d i s s e mi na t e d  v i a  the blood st ream  
and t h a t  e n c e p h a l i t i s  can be demonst ra ted h i s t o l o g i c a l l y .
Fern and Low ( 1 9 )  found t h a t  i n t r a v e n o u s  i n f e c t i o n  o f  p r e g ­
nant  hamsters w i t h  HVH I caused adr ena l  l e s i o n s  and,  l ess  
commonly,  l e s i o n s  in the l i v e r  and p l a c e n t a  w i t h o u t  k i l l i n g  
the an i mals  or  a f f e c t i n g  the o f f s p r i n g .  On t he  o t h e r  hand,  
HVH i n j e c t e d  d i r e c t l y  i n t o  13 - day  ol d  hamster  f e t u s e s  caused 
death w i t h i n  48 hours.  Nahmias e t .  a l .  ( 4 6 )  i n o c u l a t e d  over  
800 newborn hamsters w i t h  v a r y i n g  d i l u t i o n s  o f  HVH I and 
HVH I I  s t r a i n s  by i n t r a p l a u r a l , i n t r a p e r i t o r n e a l  or  sub­
cutaneous r o u t e .  They found t h a t  h i g h e r  c o n c e n t r a t i o n s  o f  
v i r u s e s  o f  e i t h e r  t ype  g iven by any r o u t e  r e s u l t e d  in  un i f or m  
m o r t a l i t y .  Even w i t h  lower  amounts o f  v i r u s ,  no more than  
o n e - h a l f  o f  newborns s u r v i v e d  depending on the  r o u t e  o f  
i n o c u l a t i o n .
Guinea p igs do not  deve l op  an e n c e p h i l i t i s  f o l l o w i n g  
corneal  i n o c u l a t i o n ,  and k e r a t i t i s  i s  m i l d e r  than i n  r a b b i t .  
However e n c e p h a l i t i s  can be induced i n  the  guinea pigs  by 
i n t r a c e r e b r a l  i n o c u l a t i o n  ( 7 ) .
Blanz and Cami nope tous ( 8 )  r e p o r t e d  t h a t  s e ve r a l  a n i ­
mal s ,  e . g . ,  sheep,  c h i c k e n s ,  p i geons ,  and t o a d s ,  a r e  r e s i s ­
t a n t  to HVH i n o c u l a t e d  by a v a r i e t y  o f  r o u t e s .
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P r o p e r t i e s  o f  L a t e n t  I n f e c t i o n
A l a t e n t  i n f e c t i o n  i s  one in which the  v i r a l  genome i s  
p r e s e n t  in the c e l l ,  but  i n f e c t i o u s  v i r u s  can not  be r e c o v ­
e r e d ,  ex c e p t  dur i ng  episodes o f  o v e r t  d i s ea se  and o c c a s i o n a l l y  
dur i ng  p e r i ods  o f  f e v e r ,  hormonal  changes a s s o c i a t e d  w i t h  
menst rua l  c y c l e s ,  emot ional  ups e t s ,  i n g e s t i o n  o f  o r a l  con­
t r a c e p t i v e  hormones,  and pregnancy ( 5 4 ) .  A p e r s i s t e n t  i n ­
f e c t i o n  on the o t h e r  hand,  i s  one in which i n f e c t i o u s  v i r u s  
i s c o n t i n u a l l y  r e l e a s e d ,  even in  the presence o f  c i r c u l a t i n g  
a n t i b o d y  and in the absence o f  symptoms o f  d i s ea se  ( 5 4 ) .
Goodpasture ( 2 2 )  in  1929 p o s t u l a t e d  t h a t  h e r p e s v i r u s e s  
i nduced c h a r a c t e r i s t i c  l a t e n t  i n f e c t i o n s .  He noted t h a t  
i n f e c t i o u s  v i r u s  was n e i t h e r  r e l e a s e d  nor d e t e c t e d  in  
p a t i e n t s  suspected o f  having l a t e n t  i n f e c t i o n s .  However , 
c e r t a i n  changes in i n t e r n a l  env i r onment  and c e r t a i n  non­
s p e c i f i c  s t i m u l i  can t r i g g e r  p r o du c t i o n  of  d e t e c t a b l e  v i r u s .  
There are  a number o f  ev i dences i n d i c a t i n g  t h a t  r e c u r r e n t  
i n f e c t i o n  or  r e c r u d e s c e n t  i n f e c t i o n  by h e r p e s v i r u s e s  is  
depended upon the depr ess i on  o f  c e l l  medi ated immuni ty ( C M I ) .  
For example,  Lodmel l  e t .  a l .  ( 4 0 )  r e p o r t e d  t h a t  the combined 
a t t a c k  o f  s t i m u l a t e d  l e u k o c y t e s  and a n t i v i r a l  a n t i bo dy  
e l i m i n a t e s  HVH i n f e c t i o n  ijn v i t r o . These i n v e s t i g a t o r s  
reasoned t h a t  the l e u k o c y t e s  e x e r t  a t o x i c  e f f e c t  upon some 
o f  the v i r u s - i n f e c t e d  c e l l s ,  break i n t r a c e l l u l a r  b r i d g e s ,  
and i n h i b i t  v i r a l  r e p r o d u c t i o n .  V i r a l - i n f e c t e d  c e l l s  not  
k i l l e d  by the l e u k o c y t e s  are  d e s t r oy ed  by the a n t i v i r a l
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a n t i b o d y  and complement  b e f o r e  i n t r a c e l l u l a r  b r i dges  are  
r e - e s t a b l i s h e d .  In 1974 ,  Baker e t .  a l .  ( 5 )  r e p o r t e d  t h a t  
BCG i mmuni za t i on  can p r o t e c t  6 week o l d  femal e  Swiss mice 
f rom r e c u r r e n t  h e r p e s v i r u s  i n f e c t i o n ,  suggest i ng  t h a t  CMI 
mechanism may not  be s p e c i f i c .
Dur i ng pregnancy ,  ev i dence  i n d i c a t e s  t h a t  CMI i s  d e p r e s ­
sed a t  l e a s t  p a r t i a l l y  based on i mpa i r ed  cutaneous and i n 
vi  t r o  l ymphocyte responses to PPG and prolonged homograf t  
s u r v i v a l  o f  sk i n  g r a f t s  in pr egnant  women ( 6 0 ) .  The i mpa i r ed  
CMI t h a t  i s  found in pregnant  women, i n c l u d i n g  immuno­
suppressed i n d i v i d u a l s ,  can be assessed by t e s t i n g  the  
response o f  t h e i r  lymphoid c e l l s  in v i t r o  to the mi togen  
ph y t o h e m a g g l u t i n i n  (PHA) ( 5 3 ) .  The r e d u c t i o n  in materna l  
l ymphocyte responses to PHA in pregnant  women could r e s u l t  
from the c u m u l a t i v e  a c t i o n  o f  b l o c k i ng  a n t i b o d i e s ,  hormones,  
and c e r t a i n  plasma p r o t e i n s  ( 5 3 ) .  Var i ous  hormones,  i n c l u d i n g  
c h o r i o n i c  g o n a d t r o p i n ,  c o r t i c o s t e r o i d s ,  e s t r o g e n s ,  and p r o ­
g e s t é r o n e s ,  show immunosuppressive p r o p e r t i e s  as measured by 
r e d u c t i o n  o f  the lymphocyte responses to PHA or  prolonged  
homograf t  s u r v i v a l  ( 5 3 ) .
Evidence t h a t  g l y c o p r o t e i n  can reduce mater na l  CMI 
i nc l u d e s  r e p o r t s  t h a t  a p l a c e n t a  g l y c o p r o t e i n  and a l p h a -  
g l o b u l i n  i mp a i r  l ymphocyte responses to PHA. The f e t a l  
p r o t e i n ,  a l p h a - f e t o p r o t e i n  and car c i noembr yoni c  a n t i g e n ,  
found in the serum o f  pr egnant  women, could a l s o  depress  
mat er na l  CMI by c o a t i n g  lymphocyte a n t i g e n  r e c e p t o r  s i t e s  
( 6 1 ) .
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Depressed mat er na l  CMI dur i ng  pregnancy b e n e f i t s  the  
conce pt us ,  but  i n c r e a s e s  mat er na l  r i s k  to c e r t a i n  i n f e c t i o n s  
and to  mal i gnancy  ( 1 8 ) .  In 1967 Pe t e r s  ( 47 )  r e p o r t e d  an 11% 
f i v e  y e a r  s u r v i v a l  in women d ev e l op i ng  b r e a s t  carcinoma in 
the l a s t  h a l f  o f  pregnancy ,  compared w i t h  48% s u r v i v a l  in 
women d e v e l op i ng  b r e a s t  carcinoma in the f i r s t  h a l f  o f  
pregnancy ,  p ue r p ur i  urn, or  in  n on - pr egna nt  women.
In 1972 Smith e t .  a l .  ( 6 0 )  r e p o r t e d  t h a t  l ymphocyte  
r e a c t i v i t y  to PPD d i mi n i s h e d  as pregnancy advanced and was 
r e s t o r e d  to a normal  l e v e l  dur i ng  the  f i r s t  ten days or  so 
of  the p u e r pur i  urn. These changes are a s s o c i a t e d  w i t h  a 
cor r espondi ng  r i s e  in the l e v e l  o f  lymphocyte depress i ng  
f a c t o r  (LDF)  in t he  serum,  which f a l l s  aga in  a f t e r  d e l i v e r y .  
Di mi n i shed  lymphocyte response to PPD i s  not  due to s e n s i ­
t i z e d  c e l l s  having been removed from the c i r c u l a t i o n .
In 1973 Anderson e t .  a l . ( 1 )  r e p o r t e d  t h a t  a f t e r  
p a t i e n t s  w i t h  f r e q u e n t  r e c u r r e n t  H e r p e s v i r u s  hominis i n ­
f e c t i o n s  were immunized w i t h  BCG, a l l  had a decrease f r e ­
quency o f  r e c u r r e n t  i n f e c t i o n s .  The p a t i e n t s  who became 
pregnant  a f t e r  v a c c i n a t i o n  were unable  to e l i c i t  DH response  
to PPD and showed more r e c u r r e n t  l e s i o n s  than the non­
pr egnant  v a c c i n e e s .
The o b j e c t  o f  t h i s  s tudy was to de t er mi ne  i f  asympto­
ma t i c  pregnant  women shed HVH by c o l l e c t i n g  c e r v i c a l  s p e c i ­
mens d ur i ng  the f i r s t  and second t r i m e s t e r .  The i n d i r e c t  
h e m a g g l u t i n a t i o n  t e s t  ( I HA)  was used to c o r r e l a t e  d i s c o v e r y  
of  v i r u s  to a n t i b o d y  response a g a i n s t  HVH I and HVH I I .
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CHAPTER I I  
MATERIALS AND METHODS
A n t i b i o t i c s
P e n i c i l l i n  and S t r e p t o m y c i n . A stock s o l u t i o n  con­
t a i n i n g  2 0 , 0 0 0  u n i t s  potassium p e n i c i l l i n  G (Chas.  P f i z e r  
and Co. New York)  per  m i l l i l i t e r  o f  s t e r i l e  d e i o n i z e d  d i s ­
t i l l e d  wat e r  (DDW) was s t o r e d  a t  - 2 0 ° C .  F i ve  ml o f  t h i s  
s o l u t i o n  was added to each l i t e r  o f  medium g i v i n g  a concen­
t r a t i o n  o f  100 u n i t s  p e n i c i l l i n  and 100 ug s t r e p t o m y c i n  per  
ml o f  medium.
Amphot e r i c i n  B. Powdered a m p h o t e r i c i n  B (Fungi  z o n e ) 
ob t a i n e d  f rom E. R. Squibbs and Sons,  New York was d i s s o l v e d  
in Hank's  balanced s a l t  s o l u t i o n  (HESS) a t  a c o n c e n t r a t i o n  
of  1 2 , 0 0 0  ug/ml and s t o r e d  a t  - 2 0 * C .  For use,  0 , 4  ml was 
added to 1 l i t e r  o f  medium to g i v e  a c o n c e n t r a t i o n  o f  4 . 8  yg 
amp h o t e r i c i n  B per ml .
S o l u t i o n s  and Media
Hank's Balanced S a l t  S o l u t i o n  (HESS) . Ten t imes con­
c e n t r a t e d  s o l u t i o n s  o f  HESS were prepared  by d i s s o l v i n g  
4 9 . 5  gms o f  dehydr a t ed  HBSS (GIBCO) in  5 l i t e r s  of  DDW.
Thi s  s o l u t i o n  was f i l t e r  s t e r i l i z e d ,  d ispensed i n t o  8 oz.
13
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p r e s c r i p t i o n  b o t t l e s ,  and s t o r e d  a t  - 2 0 ° C .  S i n g l e  s t r e n g t h  
HBSS was prepar ed  by adding 10 ml o f  the 10 x s t ock  s o l u t i o n  
and 0 . 5  ml o f  7.5% NaHCOg to 8 9 . 5  ml o f  DDW.
E a r l e ' s  Balanced S a l t  S o l u t i o n  (EBSS) . This s o l u t i o n  
was purchased in  powdered form from GIBCO. Ten t imes concen­
t r a t e d  s t ock  s o l u t i o n s  were prepared  by d i s s o l v i n g  4 3 . 5  gms 
o f  the  EBSS powder in  5 l i t e r s  o f  DDW, A f t e r  proper  m i x i n g ,  
the s o l u t i o n  was s t e r i l i z e d  by f i l t r a t i o n .  To prepar e  s i n g l e  
s t r e n g t h  EBSS, 10 ml o f  the 10 x s t ock  s o l u t i o n  and 3 ml o f  
7.5% NaHCOg were a s e p t i c a l l y  added to 87 ml o f  s t e r i l e  DDW.
Phosphate B u f f e r e d  S a l i n e  ( P B S ) . Thi s  s o l u t i o n  was 
prepared  as f o l l o w s :
S o l u t i o n  A 
Components Amounts
NaCl 1 6 . 0 0  g
KCl 0 . 4 0  g
NagHPO^ 2 . 3 0  g
KHgPO^ 0 . 4 0  g
DDW 1 , 5 0 0  ml
S o l u t i o n  B 
MgClg 0 . 2 0  g
DDW 200 ml
S o l u t i o n  C 
CaClg 0 . 2 0  g
DDW 200 ml
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These s o l u t i o n s  were a u t o c l a v e d  f o r  20 mi n a t  15 pounds/  
square i n c h .  A f t e r  c o o l i n g  to 5°C,  the PBS was prepared  by 
adding s o l u t i o n  B and then s o l u t i o n  C to s o l u t i o n  A,  and 
then a d j u s t i n g  the volume to 2 l i t e r s  w i t h  s t e r i l e  DDW. The 
PBS was d ispensed i n t o  s t e r i l e  8 oz.  p r e s c r i p t i o n  b o t t l e s  
and s t o r e d  a t  room t e m p e r a t u r e .
Pd. A m o d i f i c a t i o n  o f  PBS was parpared  by d i s s o l v i n g  
the components o f  s o l u t i o n  A in 2 l i t e r s  o f  DDW. This  
s o l u t i o n  was dispensed in 8 oz.  p r e s c r i p t i o n  b o t t l e s  and 
a u t o c l a v e d  a t  15 p s i .  I t  was r e f e r r e d  to as Pd and was used 
as a ba l anced s a l t  s o l u t i o n .  The advantage o f  Pd over  o t h e r  
balanced s a l t  s o l u t i o n s  was the absence o f  Mg and Ca i on s .  
Thi s  f a c i l i t a t e d  t r y p s i n i z i n g  procedures and the a c t i o n  of  
v e r s e n e .
T r y p s i n - v e r s e n e  S o l u t i o n . The t r y p s  i n - v e r s e ne  s o l u t i o n  
was prepared  in the  f o l l o w i n g  manner:
Components Amounts gms/1 DDW
NaCl 8 . 0
KCl 0 . 4
NaHCOg 0.  58
g 1ucose 1 .0
t r y p s  i n 1 .0
versene 0 . 2
A l l  the  i n g r e d i e n t s  except  versene and NaHCO^ were  
d i s s o l v e d  in the DDW and s t i r r e d  f o r  1 hour .  Then the
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versene  and NaHCO^ were added.  The s o l u t i o n  was f i l t e r e d  
t hrough a S e i t z - f i 1 t e r , d ispensed i n t o  t e s t  tubes and s t o r e d  
a t  4®C. Thi s  s o l u t i o n  was used f o r  t r y p s i n i z i n g  t i s s u e  to 
e s t a b l i s h  p r i ma r y  c e l l  c u l t u r e s .
F e t a l  C a l f  Serum. F e t a l  c a l f  serum was purchased from 
GIBCO. Serum was heat  i n a c t i v a t e d  a t  56°C f o r  30 mi n s h o r t l y  
b e f o r e  i t  was added i n t o  the medium.
P a t i e n t ' s  Serum. F i ve  mis o f  blood were drawn from 
each p a t i e n t ,  a l l owe d  to c l o t ,  and c e n t r i f u g e d  to remove the  
serum. The sera  were s t o r e d  a t  -2Q°C.  P r i o r  to t e s t i n g  
sera were heat  i n a c t i v a t e d  a t  56°C f o r  30 min.
C l i n i c a l  Specimens f o r  V i r u s  I s o l a t i o n . Specimens were  
taken from p a t i e n t s '  c e r v i x e s  by a g y n e c o l o g i s t  and put  
d i r e c t l y  i n t o  the  t r a n s p o r t  media.
T r a n s p o r t  Medium. The media used to t r a n s p o r t  the  
c l i n i c a l  specimens was medium #199 w i t h  10% FCS and g e n t oc i n  
a t  a c o n c e n t r a t i o n  o f  0.1 m l / 1 0 0  ml o f  medium. Two ml 
a l i q u o t s  o f  t h i s  medium were dispensed i n t o  s t e r i l e  screw 
cap t ube s .
Tanni c  Acid S o l u t i o n . A 1 : 1000  s tock  t a n n i c  a c i d  
s o l u t i o n  was prepared  by d i s s o l v i n g  1 gm of  t a n n i c  a c i d  in  
1 l i t e r  o f  DDW. Bef or e  use t h i s  s t ock  s o l u t i o n  was d i l u t e d  
1 : 4 0 , 0 0 0  w i t h  PBS.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
17
1% and 1 %  Normal R a b b i t  Serum. One and two p e r c e n t  o f  
normal  r a b b i t  serum (NRS) were prepar ed  by adding 1 and 2 ml 
of  hea t  i n a c t i v a t e d  NRS to 99 and 98 ml o f  PBS r e s p e c t i v e l y .
Medium #199 .  Medium #199 was purchased from GIBCO as
powder.  The l i q u i d  medium was prepared  in the f o l l o w i n g
manner :
Order  of  A d d i t i o n Components
1 600 ml DDW
2 9 . 9  gm o f  M #199 powder
3 2 . 2  gm NaHCO^
4 5 . 0  ml p e n - s t r e p
5 DDW to a t o t a l  volume 
of  1000 ml
6 100 ml FCS
A f t e r  t h o r o u g h l y m i x i n g . the M #199 medium was s t e r -
i 1 i zed by f i l t r a t i o n through a mi 11 i p o r e  f i l t e r  and s t o r e d
a t  4®C u n t i l  use.
Procedure f o r  Passing o f  Monolayer  C e l l s . The monolayer  
was washed 3 t imes w i t h  a p p r o x i m a t e l y  40 ml o f  Pd. F i ve  ml 
of  t r y p s i n  s o l u t i o n  was added to the  monolayer  and i t  was 
i nc ub a t e d  at  37®C f o r  10 min.  Then 10 ml o f  medium #199  
was added to the f l a s k  and mixed g e n t l y  3 t imes using a 
^ s u c k l i n g - b l o w i n g '  a c t i o n .  The t r y p s i n i z e d  c e l l  suspension  
was t r a n s f e r r e d  i n t o  a c o n i c a l  c e n t r i f u g e  tube and c e n t r i ­
fuged f o r  5 min a t  900 rpm. The s u p e r n a t a n t  was decanted  
and the  c e l l s  were g e n t l y  resuspended in 4 ml o f  medium #199
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and t r a n s f e r r e d  to 16 oz p r e s c r i p t i o n  b o t t l e s  ( a p p r o x i m a t e l y  
20 X 10^ c e l l s  per  b o t t l e ) .
Procedure f o r  I n f e c t i n g  the C e l l s . A 1 ml a l i q u o t  o f  
the c l i n i c a l  specimen was added to a c o n f l ue nc e  monolayer  
of  Vero c e l l s  in a Falcon p l a s t i c  f l a s k  ( # 3 0 1 2 ) ,  i nc uba t e d  
a t  37°C and observed f o r  the presence o f  c y t o p a t h i c  e f f e c t  
(CPE) a t  24 and 48 hours.  The c u l t u r e  f l a s k s  were i nc ub at e d  
f o r  5 days and then i f  no CPE had occur red  they  were r e p o r t e d  
as n e g a t i v e .
P r e p a r a t i o n  o f  V i r u s  P o o l s . S t r a i n  KOS I o f  HVH I and 
s t r a i n  196 o f  HVH I I  were o b t a i n e d  f rom W.E, Rawls,  Ba y l or  
U n i v e r s i t y  C o l l e g e  o f  M e d i c i n e ,  Houston,  Texas.  V i r us  pools  
were prepared by i n f e c t i n g  c o n f l u e n t  monolayers of  Vero c e l l s  
A f t e r  24 hours o f  i n c u b a t i o n  a t  37®C, the c u l t u r e s  were sub­
j e c t e d  to t h r e e  r a p i d  f r e e z e - t h a w  c y c l e s  in an e t h a n o l - d r y  
i c e  bath and then c e n t r i f u g e d  a t  2500 g f o r  30 min.  The 
s u p e r n a t a n t  f l u i d  was d ispensed in ampoules,  f r o z e n ,  and 
s t o r e d  a t  -70®C u n t i l  needed.  V i r u s  pools were t i t r a t e d  
in Vero c e l l s  and c o n t a i ne d  f rom 4 x 10^ to 2 x 10^ mean 
t i s s u e  c u l t u r e  i n f e c t i v e  doses ( T C I D g g ) / m l .
I n d i r e c t  H e m a g g l u t i n a t i o n  ( I H A ) . Sheep e r y t h r o c y t e s  
(a 3% suspens i on )  were washed t h r e e  t imes in PBS and then  
t r e a t e d  w i t h  an equal  volume o f  f r e s h l y  prepared t a n n i c  a c i d  
d i l u t e d  1 : 4 0 , 0 0 0  in  PBS. The suspension was i nc ubat e d  a t  
37°C in a wa t e r  bath f o r  15 min ,  then c e n t r i f u g e d  a t  600 g
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f o r  10 min.  A f t e r  washing once in one volume o f  PBS the  
t anned c e l l s  were sedi  men ted by c e n t r i f u g a t i o n  a t  500 g f o r  
10 min,  the s u p e r n a t a n t  f l u i d  was d i s c a r d e d ,  and the c e l l s  
resuspended to a 3% c o n c e n t r a t i o n  in  s a l i n e .
C e l l s  were then s e n s i t i z e d  w i t h  a p r e v i o u s l y  de t er mi ned  
d i l u t i o n  o f  a n t i g e n  by mi x i ng  equal  volume o f  c e l l s  (3%) and 
a n t i g e n  in s a l i n e  (pH 6 . 4 ) ,  and a l l o w i n g  the m i x t u r e  to 
stand a t  room t e m p e r a t u r e  f o r  15 min.  The suspension was 
c e n t r i f u g e d  a t  600 g f o r  10 min ( 4 ° C )  and the packed c e l l s  
were then washed in two volumes o f  1% NRS. C e l l s  were then  
c e n t r i f u g e d  and resuspended in 1% NRS to a c o n c e n t r a t i o n  o f  
1%.
Tests  were per formed by the m i c r o t i t e r  method u t i l i z i n g  
a mi c r o d i 1u t e r  and V bot tom,  s o f t ,  p l a s t i c  p l a t e s  (Cooke 
E n g i n e e r i n g  C o . ,  A l e x a n d r i a ,  V a . ) .  Equal  volumes ( 0 . 0 2 5  ml )  
of  each r e a g e n t  were used.  A f t e r  making t w o - f o l d  d i l u t i o n s  
in 2% NRS, 0 . 0 2 5  ml o f  2% NRS and 0 . 0 2 5  ml o f  s e n s i t i z e d  
1% sheep e r y t h r o c y t e  were added to  each w e l l .  P l a t e s  were  
then se a l e d  w i t h  c e l l o p h a n e  t a p e ,  shaken by hand and read  
a f t e r  i n c u b a t i o n  a t  room t e m p e r a t u r e  f o r  1^ hr .
A known p o s i t i v e  a n t i s e r u m was i nc l u d e d  as a c o n t r o l  
in a l l  t e s t s .  Ot her  c o n t r o l s  c o n s i s t e d  o f  serum d i l u e n t  
i nc uba t e d  w i t h  s e n s i t i z e d  and a n t i g e n - f r e e  tanned red c e l l s .
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CHAPTER I I I  
RESULTS
A l l  69 pregnant  women l i s t e d  in Tab l e  1 and placed in 
group 1 had low I HA a n t i b o d y  t i t e r s ,  the maximum being 128.  
Cy t omega l ov i r us  was i s o l a t e d  from p a t i e n t  #17 but  the I HA 
response to HVH I and HVH I I  remained low.  Group 2 p a t i e n t s ,  
of  which t h e r e  were 37,  those p a t i e n t s  f rom whom no v i r u s  
could be r ecover ed  but  who had IHA a n t i b o d y  t i t e r s  h i g he r  
than the p a t i e n t s  in group 1. The maximum t i t e r  in t h i s  
group was 512,  and the m a j o r i t y  had t i t e r s  o f  256.
In Tab l e  1 and p laced in group 3 were p a t i e n t s  #108 to  
112 who were p o s i t i v e  f o r  HVH in the f i r s t  c u l t u r e  but  not  
in the second c u l t u r e .  The IHA a n t i b o d y  t i t e r s  to HVH I I  
were ver y  high and remained so t h r oughout  the second t r i ­
me s t e r .  The IHA a n t i b o d y  t i t e r s  to HVH I o f  p a t i e n t  #111 
remained e l e v a t e d  d ur i ng  both per i ods  but  those of  109,  110,  
112 dropped c o n s i d e r a b l y  when r e t e s t e d  in the second t r i m e s t e r  
P a t i e n t s  #113 to 116 were p o s i t i v e  f o r  HVH in the second 
c u l t u r e  but  not  in the f i r s t .  The IHA a n t i b o d y  responses  
to HVH I I  were maximal  t i t e r  4096 and remained so t h r oughout  
the second t r i m e s t e r .  The IHA a n t i b o d y  t i t e r s  to HVH I of  
p a t i e n t s  #1 13 ,  116 were very  low through both sampl ing
20
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p e r i o d s .  The t i t e r s  o f  p a t i e n t s  #114 ,  115 dropped c o n s i d e r ­
a b l y  when r e t e s t e d  in  the second t r i m e s t e r .
I t  i s  i n t e r e s t i n g  to note t h a t  v i r u s  i s o l a t i o n  appears  
to c o i n c i d e  w i t h  maximal  IHA a n t i b o d y  t i t e r s  to HVH I I  in  
Tab l e  2.  For example ,  12 femal es  who were not  pregnant  and 
had no demonst r ab l e  l e s i o n s  were i nc l u d e d  in the s tudy and 
2 o f  these  women were found to be shedding HVH I I  asympto­
m a t i c a l l y  ( T a b l e  2,  group 3 ) .  T h e i r  IHA a n t i b o d y  t i t e r s  o f  
2 blood samples taken a t  a 2 month i n t e r v a l  remained e l e v a t e d
f o r  the  HVH I I  v i r u s .  The t i t e r  to t ype  1 v i r u s  was e l e v a t e d
in p a t i e n t  #11 but  not  in p a t i e n t  #12.  However,  the t i t e r  o f  
the f o r me r  p a t i e n t  dropped c o n s i d e r a b l y  in the  second sample.  
The t i t e r  o f  p a t i e n t  #12 was low in the f i r s t  sample and 
remained so.
A l l  7 women in T a b l e  2 and p laced in group 1 were nega­
t i v e  f o r  v i r u s  i s o l a t i o n  and had low maximal  IHA a n t i bo dy  
t i t e r s  o f  64 or  l e s s .  Among t he  3 p a t i e n t s  in group 2 f rom
whom no v i r u s  could be r e c o v e r e d ,  a l l  had a moderate IHA
a n t i b o d y  response to both HVH I and HVH I I  a n t i g e n s .
To c o r r e l a t e  f u r t h e r  t he  r e s u l t s  o b t a i n e d  on the IHA 
a n t i b o d y  response o f  these  p a t i e n t s ,  26 s t udent s  who r e p o r t e d  
to the U n i v e r s i t y  o f  Montana H e a l t h  S e r v i c e  due to suspected  
h e r p e s v i r u s  l e s i o n s  were i nc l u d e d  in the sur v ey .  As recor ded  
in T a b l e  3 no v i r u s  could be re cove r e d  f rom the l e s i o n s  i n ­
c l u d i n g  2 c e r v i c a l  swabs o f  s t udent s  1 to 9.  The IHA t i t e r
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o f  s t u d e n t s  #2 and 9 measured low or  moderate r e s p e c t i v e l y  
to HVH I I  and high to HVH I .  The l e s i o n s  may not  have been 
a s s o c i a t e d  w i t h  HVH I I .
V i r u s  was r ecover ed  f rom the r e ma i n i ng  s t udent s  who a l l  
processed maximum HVH a n t i b o d i e s  based on the IHA assay.
The t i t e r  to HVH I was a l s o  high in s t udent s  #11 ,  14,  15,  19,  
21 and moderate in  s t u d n e t  #18 .  A l l  the serum from the  
o t h e r s  were low a g a i n s t  HVH I .
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T a b l e  1
I s o l a t i o n  of  HVH dur i ng  t he  f i r s t  and second t r i m e s t e r  
of  pregnancy.  The sera were c o l l e c t e d  d ur i ng  the f i r s t  
t r i m e s t e r  to d e t e r mi n e  the IHA a n t i b o d y  t i t e r  to HVH I and 
HVH I I .  The sera  were c o l l e c t e d  l a t e r  d ur i n g  the second 
t r i m e s t e r  f o r  the p o s i t i v e  HVH i s o l a t i o n .
No. Code F i r s t  
Cu1 tu re
Second 
Cu1 tu re
I HA t i t e r  
f o r  HVH I
IHA t i t e r  
f o r  HVH I I
Group
1
1
M A 64 64
2 L A — - 32 32
3 J B - - 2 2
4 B - - 2 8
5 L B - - 8 8
6 K B - - 2 8
7 B B - - 2 2
8 D B - — 4 16
9 MAB - - 32 32
10 D B - - 4 16
11 P C - - 16 32
12 J C - - 16 16
13 N D - - 16 16
14 A D - - 4 2
15 J D - - 64 64
16 LDL - - 64 64
17 A F* CMV 128 1 28
18 H G - - 64 32
19 J H - - 64 128
20 M H - - 32 32
21 C H — - 4 16
22 E H — - 2 4
23 D H - - 2 4
24 S H — - 8 8
25 A H - - 2 2
26 M H - - 2 2
27 P H — - 1 6 1 28
28 J H - - 8 8
29 B H - - 2 8
30 M H - - 4 8
31 B H - - 64 128
32 K H — - 2 2
33 B H - - 8 8
34 R J - - 4 4
35 C K - - 2 32
36 D K - — 2 2
37 B S - - 32 32
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No. Code F i r s t  
C u l t u r e
Second
C u l t u r e
IHA t i t e r  
f o r  HVH I
IHA t i t e r  
f o r  HVH I I
38 V K* 2 2
39 MAK - — 16 32
40 T K - _ 2 4
41 S L - — 8 8
42 M L — — 4 8
43 KMLV - 32 32
44 C M - - 16 64
45 CMG* 4 8
46 K M - - 64 8
47 M M — - 64 64
48 S M — 16 16
49 V M - - 8 16
50 KME - - 2 2
51 A M - 32 32
52 K P - 4 8
53 A P - 4 4
54 C P - 64 1 28
55 A L - - 128 128
56 C S - — 16 4
57 JAS - - 32 32
58 B S - - 64 64
59 E S - - 64 64
60 D S — 64 64
61 A S - - 4 128
62 K S — - 32 32
63 M S - - 32 32
64 R T - 4 2
65 S T - 64 64
66 K I - 64 64
67 C W* - — 32 32
68 I  W - 64 64
69 M Y - - 8 8
Group
70
2
L A 256 64
71 K A - - 256 256
72 K A — * • 256 256
73 P B — - 256 256
74 M C - - 64 256
75 M D - - 512 8
76 N D - 256 256
77 G D - 256 256
78 M D - - 256 256
79 D F - - 256 256
80 C H - - 32 256
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No. Code F i rs t  
C u l t u r e
Second 
C u l t u r e
IHA t i t e r  
f o r  HVH I
IHA t i t e r  
f o r  HVH I I
81 S H 8 256
82 K H - - 256 8
83 MJH - - 256 256
84 MJJ - - 256 16
85 T J - 256 64
86 L K mm 256 2
87 S L - 32 256
88 LLF - - 256 64
89 P M* 256 256
90 V M - - 256 256
91 JMK mm - 256 32
92 A M — - 256 256
93 AMC — 256 256
94 P 0 - - 256 256
95 K 0 * - 256 256
96 B P - - 256 256
97 S S — - 256 256
98 K S - 256 256
99 J S - - 32 256
100 I T - 256 256
101 M T - - 256 256
102 G W — 256 32
103 N W — - 256 256
104 s w — - 256 256
105 R W - 256 256
106 K Y — 256 256
107 AYF — - 256 256
Group 3
108 L B HVH 4 4096
4 4096
109 L G HVH 512 4096
— 8 4096
110 T S HVH 4096 4096
«» 4 4096
111 S S HVH 2048 4096
— 2048 4096
112 0 V HVH 1024 4096
— 4 4096
113 C A — 2 32
HVH 2 4096
114 M B « 2048 4096
HVH 4 4096
115 J C - 512 4096
HVH 8 4096
116 B H - 2 4096
HVH 4 4096
* p a t i e n t moved
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T a b l e  2
I s o l a t i o n  o f  HVH from the n on - pr egna nt  women w i t h o u t  
d e t e c t a b l e  l e s i o n s .  Sera were c o l l e c t e d  to de t e r mi ne  the  
IHA a n t i b o d y  t i t e r s  to HVH I and HVH I I .  Sera were c o l l e c t e d  
l a t e r  f o r  the p o s i t i v e  i s o l a t i o n .
No. Code C u l t u r e  Re s u l t IHA t i t e r  
f o r  HVH I
IHA t i t e r  
f o r  HVH I I
Group 1
1 K H — 8 8
2 J L - 8 8
3 N Y - 8 8
4 B C - 16 16
5 R J mm 32 32
6 M R - 8 16
7 V W - 32 64
Group 2
8 D H 256 256
9 M M - 256 256
10 W S - 256 256
Group 3
11 C M HVH 256 4096
2 4096
12 c I HVH 8 4096
8 4096
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T a b l e  3
I s o l a t i o n  o f  HVH from the l e s t i o n s  of  the  p r o g e n i t a l i s  
areas o f  U n i v e r s i t y  o f  Montana s t u d e n t s .  Sera were c o l l e c t e d  
to d e t e r mi n e  t he  IHA a n t i b o d y  t i t e r s  to HVH I and HVH I I .
No Code Source o f C u l t u r e I H A  t i t e r IHA t i t e r
1 C C progeni  ta i s 4096 4096
2 KMC progen i ta i s -
c e r v i x - 2048 16
3 K M progeni  t a i s - 1024 4096
4 M L progeni  ta i s - 4096 4096
5 W B progeni  t a ' i s - 4096 4096
5 R L progeni  ta ' i s - 64 4096
7 J N progeni  ta i s ~ 8 4096
8 D P progeni  ta i s - 4096 2048
9 MCM c e r v i x 2048 512
10 B M progeni  ta i s HVH 4 4096
11 C C progeni  ta i s HVH 4096 4096
12 D L progeni  ta i s HVH 16 4096
13 J L c e r v i x HVH 8 4096
14 0 D progeni  ta i s HVH 4096 4096
15 R P progeni  ta i s HVH 4096 4096
16 C S progeni  ta i s HVH a 4096
17 E H progeni  ta i s HVH 1 28 4096
18 D T progeni  ta i s HVH 512 4096
19 G A c e r v i x HVH 4096 4096
20 MRG progeni  ta i s HVH 4 4096
21 S T progeni  t a i s HVH 4096 4096
22 W W progeni  ta i  s HVH 2 4096
23 R V progeni  ta i s HVH 2 4096
24 M L progeni  ta i s HVH 64 4095
25 S L progeni  ta ' i s HVH 8 4096
26 S D progeni  ta i s HVH 16 4096
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CHAPTER IV 
DISCUSSION
B u r n e t t  e t .  a l .  ( 9 )  in  1939 showed t h a t  p r i mar y  i n f e c t i o n  
w i t h  h e r p e s v i r u s  n o r ma l l y  t akes p l a c e  d ur i ng  the e a r l y  c h i l d ­
hood y e a r s .  The v i r u s  remains l a t e n t ,  presumably in the  
c e l l s  a t  or  near  the s i t e  o f  p r i ma r y  i n f e c t i o n ,  i . e . ,  i n  the  
buccal  mucosa or  in  the c i r c u mo r a l  sk i n  or in the s p i n a l  
g a n g l i a .  I t  i s  p r o ba b l e  t h a t  once i n f e c t i o n  has occur red  
the  v i r a l  genome p e r s i s t s  in the c e l l s  t h r oughout  the l i f e  
o f  the  i n d i v i d u a l .  The p r e c i s e  mechanism f o r  the unmasking 
of  the  l a t e n t  v i r u s  i s  not  known, but  f o l l o w i n g  c e r t a i n  
s t i m u l i  such as i n f e c t i o n s  by o t h e r  a g e n t s ,  exposure to 
e x c e s s i v e  l i g h t ,  s t r e s s ,  hormonal  changes dur i ng  m e n s t r u a t i o n ,  
pregnancy ,  e t c . ,  the v i r u s  i s  a c t i v a t e d .  In most but  not  
a l l  i n d i v i d u a l s  the  f a m i l i a r  l e s i o n s  deve l op .
According to Nahmias e t .  a l .  ( 4 6 )  r e c u r r e n t  i n f e c t i o n  
i s  the asymptomat ic  v i r a l  r e a c t i v a t i o n  and r e c r u d e s c e n t  
i n f e c t i o n  i s  the  r e c u r r e n c e  o f  s p e c i f i c  c l i n i c a l  l e s i o n s .  
T h e r e f o r e ,  the p a t i e n t s  w i t h  r e c u r r e n t  vener ea l  h e r p e t i c  
l e s i o n s  a r e  c l a s s i f i e d  as having r e c r u d e s c e n t  i n f e c t i o n .  
Rasmussen e t .  a l .  ( 5 5 )  have demonst ra ted t h a t  i n t e r f e r o n  
p r o d u c t i o n  in v i t r o  by p a t i e n t s '  l ymphocytes in response to  
HVH a n t i g e n  wanes some weeks a f t e r  a r e c r u d e s c e n t  i n f e c t i o n .
28
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These i n v e s t i g a t o r s  suggested t h a t  the waning o f  t he  i n t e r ­
f e r o n  response may account  f o r  the c y c l i c  development  o f  
r e c r u d e s c e n t  i n f e c t i o n s .
The presence o f  a ' t y p i c a l  h e r p e t i c '  l e s i o n  can be 
m i s l e a d i n g .  In the s t u d i e s  conducted in t h i s  l a b o r a t o r y ,  no 
ev i de nc e  could be found in some i n d i v i d u a l s  o f  an a s s o c i a t i o n  
of  l e s i o n s  w i t h  the presence o f  any v i r u s  i n d i c a t i n g  t h a t  
h e r p e s v i r u s  can r e p l i c a t e  in the absence o f  a l e s i o n .
For example ,  the pr egnant  women in t h i s  study had no 
h i s t o r y  o f  HVH i n f e c t i o n  based on the  r e c o g n i t i o n  o f  an 
u l c e r a t e d  l e s i o n  by e i t h e r  the p a t i e n t s  themselves or  the  
p h y s i c i a n .  N e v e r t h e l e s s ,  a t  l e a s t  9 o f  them were shedding  
HVH w i t h o u t  any m a c r o s c o p i c a l l y  d e t e c t a b l e  l e s i o n  dur i ng  the  
f i r s t  a n d / o r  second t r i m e s t e r .  The i n d i r e c t  h e m a g g l u t i n a t i o n  
( I HA)  a n t i b o d y  t i t e r s  to  HVH I I  were h i g h l y  e l e v a t e d  a t  the  
t i me when v i r u s e s  were i s o l a t e d ,  but  the t i t e r s  to HVH I were 
h i g h l y  e l e v a t e d  in o n l y  some o f  the p a t i e n t s .  When sera  were 
c o l l e c t e d  l a t e r ,  the t i t e r s  to HVH I I  remained unchanged,  
but  the  t i t e r s  to  HVH I in s e v e r a l  p a t i e n t s  dropped ma r k ed l y .  
The reason f o r  t h i s  change in  a n t i b o d y  t i t e r s  to HVH I but  
not  to HVH I I  may be due to the f a c t  t h a t  HVH I was not  
r e p l i c a t i n g  and,  t h e r e f o r e ,  not  p r o v i d i n g  an a n t i g e n i c  
s t i m u l u s .  The a n t i b o d y  t i t e r s  a g a i n s t  HVH I too dropped  
d r a m a t i c a l l y  when measured d ur i n g  the second t r i m e s t e r .
A c t i v e  momentary r e p l i c a t i o n  o f  HVH I in some p a t i e n t s  dur i ng  
the f i r s t  t r i m e s t e r  a long w i t h  HVH I I  could have accounted
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f o r  t he  h i g h l y  e l e v a t e d  IHA a n t i b o d y  t i t e r s  a g a i n s t  HVH I ,  
Si nce HVH I i s o l a t i o n  a t t e mp t s  were not  made,  t h i s  cannot  be 
s u b s t a n t i a t e d .  Al though HVH I I  could not  be i s o l a t e d  in  
some p a t i e n t s  dur i n g  the f i r s t  or  the  second t r i m e s t e r ,  
s u f f i c i e n t  a n t i g e n  was a p p a r e n t l y  a v a i l a b l e  to m a i n t a i n  the  
c o nt i nue d  a n t i b o d y  response t h a t  was measured.
The d i s a ppe a r a nc e  or  absence o f  the v i r u s  in  p a t i e n t s  
w i t h  high a n t i b o d y  l e v e l  may be due to the t i me o f  sampl i ng ,  
the t e c h n i q u e  o f  c o l l e c t i n g  specimens or  to the a c t i v i t y  o f  
humoral  a n t i b o d y  and CM I as r e p o r t e d  by Lodmel l  e t .  a l .  ( 4 0 ) .  
These i n v e s t i g a t o r s  found t h a t  the combined a t t a c k  o f  s t i m u ­
l a t e d  l e u k o c y t e s  and a n t i v i r a l  a n t i b o d y  e l i m i n a t e  the HVH
i n f e c t i o n  in  v i t r o .  These i n v e s t i g a t o r s  reasoned t h a t  the  
l e u k o c y t e s  e x e r t  a t o x i c  e f f e c t  upon some o f  the v i r u s  
i n f e c t e d  c e l l s ,  break i n t r a c e l l u l a r  b r i d g e s ,  and i n h i b i t  
v i r a l  r e p r o d u c t i o n .  V i r a l  i n f e c t e d  c e l l s  not  k i l l e d  by the  
l e u k o c y t e s  are d es t r oy ed  by the a n t i v i r a l  a n t i b o d y  and 
complement b e f o r e  i n t r a c e l l u l a r  b r i d g e s  are r e - e s t a b l i s h e d .  
The a n t i b o d y  a l s o  n e u t r a l i z e s  a l l  e x t r a c e l l u l a r  v i r u s .
The h i g h l y  e l e v a t e d  IHA a n t i b o d y  t i t e r s  to HVH I I  
d ur i ng  two t e s t i n g  p e r i o d s  in n on - pr eg na nt  women may i n d i c a t e  
t h a t  these  women had p e r s i s t e n t  i n f e c t i o n s ,  s i nce  the  t ime
I n t e r v a l  between the f i r s t  and second t e s t i n g  per i ods  was
about  6 months.  I f  t hey  d i d  not  have p e r s i s t e n t  i n f e c t i o n s ,  
one mi ght  assume t h a t  the  IHA a n t i b o d y  t i t e r s  a g a i n s t  HVH I I  
would have dropped i n  the  second t e s t i n g  p e r i o d .  U n f o r t u n ­
a t e l y ,  the  c e r v i c a l  specimens were not  r e p e a t e d  by t he  t i me
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the  second serum was t a k e n ,  as perhaps these women may have 
been found to be shedding HVH I I  f rom e i t h e r  the vagina  or  
c e r v i  x .
The p a t i e n t s  who were shedding HVH I I  w i t h  d e t e c t a b l e  
l e s i o n s  had very  high IHA a n t i b o d y  t i t e r s  a g a i n s t  HVH I I ,  
but  v i r u s  was not  d e t e c t e d  i n  9 o t h e r s  who had a ' t y p i c a l '  
h e r p e t i c  l e s i o n ,  o f  these  8 had high IHA t i t e r s  to HVH I I .
The absence o f  v i r u s  was p r o ba b l y  due to the reasons given  
e a r l i e r ,  but  in  2 p a t i e n t s  the  l e s i o n s  may not  have been 
r e l a t e d  to HVH I I  v i r u s .  Other  causes as a l l e r g y  or  bac­
t e r i a l  i n f e c t i o n  may have been r e s p o n s i b l e  f o r  the l e s i o n  
s i nce  the  IHA a n t i b o d y  t i t e r s  was not  e l e v a t e d  as compared 
to  a l l  the o t h e r  s t u d e n t s .  However ,  a c c o r d i ng  to the  i n t e r ­
views made in t h i s  s t u d y ,  a l l  o f  these  p a t i e n t s  had h i s t o r y  
o f  both HVH I  and HVH I I  i n f e c t i o n s .  The i n t e r v i e w  did  not  
r e v e a l  any p r e v a i l i n g  reasons f o r  appearance o f  l e s i o n s  in  
these s t u d e n t s ,  but  a l l  i n d i c a t e d  some type o f  s t r e s s  s t i m ­
u l i ,  n o t a b l y  the  academic p r e s s u r e .
Accordi ng to the l i t e r a t u r e ,  HVH i n f e c t i o n  is  cons i der ed  
second to gonorrhea as a v e ne r e a l  d i s e a s e  probl em.  However ,  
a c c o r d i n g  to s t a t i s t i c a l  dat a  be i ng gat hered  in t h i s  l a b o r ­
a t o r y  and a N e w s l e t t e r  f rom the  U n i v e r s i t y  o f  Washi ngton,
HVH I I  i n f e c t i o n s  are  s u r pa s s i n g  gonorrhea i n f e c t i o n s  as 
the  p r i ma r y  v e n e r e a l  d i s e a s e  seen in s t u d e n t  h e a l t h  c l i n i c s .  
There  may be as many as 5 HVH i n f e c t i o n s  f o r  ever y  case o f  
gonor rhea t r e a t e d .  In any ca se ,  the r e s u l t s  i n f e r  t h a t  a 
a s i g n i f i c a n t l y  l a r g e r  number o f  women may be shedding the
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v i r u s  d u r i n g  pregnancy than r e a l i z e d ,  and t h i s  in t u r n  would  
i n c r e a s e  the p o s s i b l e  i n c i d e n c e  o f  c o n g e n i t a l  i n f e c t i o n .  
Newborn i n f a n t s  who c o n t r a c t  the v i r u s  d u r i n g  d e l i v e r y  may 
produce a wide spect rum o f  symptoms r a ng i ng  f rom mi l d  cen­
t r a l  nervous system damage t o  f a t a l  m e n i n g o e n c e p h a l i t i s ,  
j a u n d i c e ,  h y p o a c t i v i t y . S u r v i v o r s  o f  the i l l n e s s  are  o f t e n  
l e f t  w i t h  m i c r o c e p h a l y ,  h y d r o c e p h a l y , p a r e n c e p h a l i t i c  c y s t s ,  
and v a r y i n g  degrees o f  psychomotor  r e t a r d a t i o n .  In most 
c a s e s ,  the i n f e c t i o n  i s  not  r e c o g n i z e d  u n t i l  the  i n f a n t  i s  
a c u t e l y  i l l .  In most ca ses ,  by the  t ime the i l l n e s s  i s  
c l i n i c a l l y  e v i d e n t  i t  i s  too l a t e  to t r e a t  e f f e c t i v e l y .  
T h e r e f o r e ,  a method i s  needed to screen and d e t e c t  very  
e a r l y  HVH i n f e c t i o n s  i n  newborns,  e . g . ,  screen the mothers '  
cord blood as we l l  as any j a u n d i c e d  newborn.  Perhaps 
s c r e e n i n g  o f  a l l  newborns w i t h  any type o f  vague i l l n e s s  
would be a d v i s a b l e .
Al though many i n f a n t s  born o f  mothers who have a c t i v e  
v i r a l  i n f e c t i o n s  appear  n o r m a l , t hese  i n f a n t s  should be 
observed f o r  any c l i n i c a l  s igns o f  the  HVH i n f e c t i o n  f o r  
a t  l e a s t  one month.  The bab i es  may s t i l l  be shedding v i r u s  
s i m i l a r  to c o n g e n i t a l  i n f e c t i o n s  w i t h  measles v i r u s  and 
c y t o m e g a l o v i r u s .  I n f e c t e d  bab i es  may shed these l a t t e r  
two v i r u s e s  f o r  up to 2 ye ar s  a f t e r  b i r t h .  L i t t l e  i s  known 
about  t h i s  as p e c t  o f  c o n g e n i t a l  i n f e c t i o n s  w i t h  HVH.
Even in t he  cases where a woman has a c l i n i c a l l y  e v i ­
dent  i n f e c t i o n  as a l e s i o n ,  o n l y  about  70% o f  the i n f a n t s  
born to these women c o n t r a c t  t he  i n f e c t i o n .  Thi s  f o r t u n a t e
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f a i l u r e  to c o n t r a c t  the d i s ea se  perhaps i s  due to v a r i o u s  
r easons:  1)  the  t i t e r  o f  v i r u s  in the b i r t h  canal  may have 
been l ow,  2)  b u r s t i n g  o f  the a m n i o t i c  sac could  have 'washed'  
the  e x t r a c e l l u l a r  v i r u s  f rom t he  b i r t h  c a n a l ,  3)  the s p e c i f i c  
a n t i b o d y  l e v e l  o f  the  mother  was s u f f i c i e n t l y  high to  enabl e  
r a p i d  n e u t r a l i z a t i o n  o f  the v i r u s ,  or  4)  a m n i o t i c  f l u i d  
i t s e l f  may have ' a n t i v i r a l '  p r o p e r t i e s .
F u r t h e r  cons i d e r a t i o n  must be given to  HVH i n f e c t i o n s  
in view o f  the i m p l i c a t i o n s  o f  an a s s o c i a t i o n  between HVH I I  
and carc inoma o f  the c e r v i x .  A n t i b o d i e s  to HVH I I  a r e  h i g h e r  
in t he  p a t i e n t s  w i t h  carcinoma o f  the  c e r v i x  than i n  the  
normal  c o n t r o l  p o p u l a t i o n s  ( 1 1 ) .  T h e r e f o r e ,  i t  i s  suggested  
t h a t  women who have had HVH I I  i n f e c t i o n  have more f r e q u e n t  
Pap smears.
C u r r e n t l y  s e v e r a l  methods a r e  a v a i l a b l e  to e v a l u a t e  
t he  s t a t e s  o f  l a t e n c y  and v i r a l  r e p l i c a t i o n  in pregnant  
women. I s o l a t i o n  o f  v i r u s  can be a t t e mpt ed  when p a r t u r i t i o n  
i s  a n t i c i p a t e d  f o r  a t  l e a s t  4 days.  I f  d e l i v e r y  i s  expected  
much sooner ,  the immunoperoxidase method can be used to  
d e t e c t  r a p i d l y  v i r u s  i n  c e l l s  t ak en  f rom the  c e r v i x ,  vagina  
or  a l e s i o n .  In o r d e r  t o  p r o t e c t  the baby f rom i n f e c t i o n ,  
the  mother  and p h y s i c i a n  may e l e c t  t o  d e l i v e r  by Caesarean  
s e c t i o n  .
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CHAPTER V 
SUMMARY
C e r v i c a l  specimens were c o l l e c t e d  f rom 116 pregnant  
women d u r i n g  2 d i f f e r e n t  pregnancy per i ods  and f rom 12 non­
pr egnant  women in a t t e mp t s  t o  i s o l a t e  He r p e s v i r u s  hominis  
t ype  I I .  None o f  these  women had d e t e c t a b l e  h e r p e t i c  
l e s i o n s .  V i r u s  was recorded f rom 9 pregnant  women and 2 
f rom no n - pr e g na n t  women. These r e s u l t s  i n d i c a t e  t h a t  a 
l a r g e r  number o f  women is shedding the  v i r u s  a s y m p t o m a t i c a l l y  
S e r o l o g i c a l  c o r r e l a t i o n  was made by the  IHA t e s t .  The IHA 
t i t e r s  i nc r e a s e d  s i g n i f i c a n t l y  o n l y  in  those women from whom 
v i r u s  was i s o l a t e d ,  but  a moderate i n c r e a s e  in  t i t e r  was 
noted in a number o f  the  women f rom whom v i r u s  could not  
be d e t e c t e d .  The reason f o r  t h i s  i n c r e a s e  i s  not  known.
34
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